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Description

�[0001] The present invention relates to a method and
apparatus for improving a transmission signal character-
istic of a downlink signal received at a user equipment in
a time division multiple access (TDMA) wireless commu-
nication system and particularly but not exclusively to the
utilisation of such method and apparatus in a TDMA cel-
lular wireless communications system.

BACKGROUND

�[0002] A problem is encountered in cellular wireless
communications networks in which user equipments re-
ceiving downlink signals at locations towards the outer
edges of the networks’ cells may experience poor carrier
signal to interference signal power ratios (C/I). One con-
sequence of this is that it may not be possible to provide
the same levels and types of services, particularly broad-
band data services, to such user equipments than is pos-
sible for user equipments located much closer to system
signal sources such as base stations. Alternatively, whilst
similar services may be delivered to user equipments
located in the outer margins of the cells, the service bit
rates for such services may have to be considerably re-
duced which means that the service being provided is
delivered at a much slower rate, is delivered without all
the normally available features or is at a greater risk of
interruption or disconnection.
�[0003] In a cellular wireless communications network
with a packet switched time division multiple access (TD-
MA) downlink, one solution that has been attempted to
overcome the abovementioned problem is a scheduling
based solution in which the number of TDMA time slots
allotted for transmissions to edge of cell user equipments
is increased. Whilst it is intuitive that such a scheduling
solution will improve the ability of the network to provide
edge of cell user equipments with the levels and types
of services available to user equipments closer to base
stations, for example, experience indicates that, whilst
service coverage over the cells of the network is im-
proved, the capacity of the network for delivering services
to all user equipments is substantially reduced.
�[0004] US 6,301,478 describes a method of reducing
interference In a cellular radio communication system in
which a base station performs an intra cell ’courtesy’
handover to a different frequency. The courtesy hando-
ver occurs without any explicit communication between
neighbouring base stations.

OBJECTS OF THE INVENTION

�[0005] An object of the invention Is to provide a method
of improving a signal characteristic of a downlink signal
received by an edge of cell user equipment In a TDMA
cellular wireless communication system.

SUMMARY OF THE INVENTION

�[0006] The present invention proposes improving the
C/l of edge of cell user equipments by switching off the
base station downlink signal transmissions of the strong-
est downlink signal interferers during the time slots em-
ployed for transmitting downlink signals to edge of cell
user equipments. In this way, the edge of cell user equip-
ments see a greatly reduced level of downlink signal in-
terference which leads to a greatly increased potential
data throughput for said user equipments thus enabling
the same levels and types of services to be delivered to
such user equipments as would be the case if they were
located closer to their respective base stations. The pro-
posed solution offered by the present invention does in-
volve a trade-�off between a lowering of the capacity of
the network since some downlink signals are prevented
from being transmitted In certain TDMA time slots. This
will lead to the network being able to serve less user
equipments, but experience shows that this reduction in
capacity of the network is not as great as is the case
where the abovementioned scheduling based solution is
employed and yet achieves at least as good, if not better,
user equipment coverage.
�[0007] A first aspect of the present invention provides
a method of improving a signal characteristic of a down-
link signal received on a user equipment In a time division
multiple access ((TDMA) wireless communication sys-
tem, comprising, the steps of :�

at a user equipment:�

A. receiving a desired downlink signal from a
signal source in a predetermined TDMA time
slot;

B. receiving at least one other signal in said
same predetermined TDMA time slot; and

C. measuring a signal quality characteristic of
said desired downlink signal; �
the method comprising the further steps of:

D. comparing said measured signal quality char-
acteristic with a threshold; and

E. where it is determined from said comparison
of said measured signal quality characteristic
with said threshold that the reception by the user
equipment of said at least one other signal has
contributed to the measured signal quality char-
acteristic of the desired downlink signal not
meeting the threshold, arranging for the source
of said at least one other signal to change a
transmission signal characteristic of said at least
one other signal.

�[0008] A second aspect of the present invention pro-
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vides a timed division multiple access (TDMA) wireless
communication system, comprising: �

a user equipment operable to receive a desired
downlink signal from a signal source in a predeter-
mined TDMA time slot, to receive at least one other
signal in said same predetermined TDMA time slot
and to measure a signal quality characteristic of said
desired downlink signal, the system further compris-
ing means for comparing said measured signal qual-
ity characteristic with a threshold; and, where it is
determined from said comparison of said measured
signal quality characteristic with said threshold that
the reception by the user equipment of said at least
one other signal has contributed to the measured
signal quality characteristic of the desired downlink
signal not meeting the threshold, means for arrang-
ing for a source of said at least one other signal to
change a transmission signal characteristic of said
at least one other signal.

�[0009] A third aspect a user equipment for a TDMA
wireless communications system, comprising:�

a user equipment operable to receive a desired
downlink signal from a signal source in a predeter-
mined TDMA time slot, to receive at least one other
signal in said same predetermined TDMA time slot
and to measure a signal quality characteristic of said
desired downlink signal, the system further compris-
ing means for comparing said measured signal qual-
ity characteristic with a threshold; and, where it is
determined from said comparison of said measured
signal quality characteristic with said threshold that
the reception by the user equipment of said at least
one other signal has contributed to the measured
signal quality characteristic of the desired downlink
signal not meeting the threshold, means for arrang-
ing for a source of said at least one other signal to
change a transmission signal characteristic of said
at least one other signal.

BRIEF DESCRIPTION OF THE DRAWINGS

�[0010] In order to show how the invention may be car-
ried into effect, an embodiment of the invention will now
be described below by way of example only and with
reference to the accompanying figures in which:�

Figure 1 is a schematic representation of a TDMA
cellular wireless communications network; and

Figure 2 illustrates a TDMA time slot allocation ar-
rangement for a plurality of signal sources in the TD-
MA cellular wireless communication network of fig-
ure 1.

A DETAILED DESCRIPTION OF THE INVENTION

�[0011] The best mode of the invention will now be de-
scribed with reference to the accompanying figures.
�[0012] Figure 1 is a schematic representation of a cel-
lular wireless communications network. The network
comprises a plurality of contiguous cells 1 to 7, each cell
being served by a respective base station 8 to 14 which
each comprise a downlink signal source for user equip-
ments 15 located in their respective cells. For ease of
convenience, the cells 1 to 7 are schematically repre-
sented as being hexagonal in coverage area and only
one user equipment is shown as being located towards
an edge of the cell denoted 1 adjacent to the cell denoted
as 4. It will be understood that each cell will be occupied
by a plurality of user equipments and that the downlink
signals transmitted by the various base stations 8 to 14
do not abruptly end at the boundaries of the cells but that
such signals may be received by a user equipment lo-
cated in a different cell.
�[0013] The user equipment (UE) 15 depicted in figure
1 can be seen to be receiving a desired downlink signal
S1 from a first signal source comprising base station 8
but is also receiving what might be termed undesired
signals S2, S3 and S4 from other signal sources which,
in the illustrated example, respectively comprise base
stations 10, 11 and 12 of cells 3, 4 and 5. These signals
are transmitted in the same TDMA time slot as the desired
downlink signal S1. Signals S2, S3 and S4 can be con-
sidered as constituting interferer signals since reception
of these signals by user UE15 will degrade the carrier
signal to interfere signal power ratio (C/I) for desired
downlink signal S1 received by UE15. Equally, signals
S2, S3 and S4 could be considered as constituting noise
signals with respect to desired downlink signal S1 and
consequently the signal to noise ratio of the desired
downlink signal S1 received by UE15 would also be de-
graded by the reception of these signals. In either case,
it may not be possible for base station 8 to deliver the
same levels and types of services, particularly data serv-
ices, to UE15 located at the edge of cell 1 than would be
the case if said user equipment were located much closer
to base station 8.. It will be understood that, at a location
close to base station 8, the degrading effect on the de-
sired downlink signal S1 received by the user equipment
caused by interferer signals S2, S3 and S4 would be
greatly diminished and possibly of negligible effect. How-
ever, for user equipments located towards the edge of
cells, such signals can have a significant impact on re-
ception quality of desired signals.
�[0014] At UE15, a transmission signal quality charac-
teristic such as the CIR, SNR, signal to noise and inter-
ference ratio (SNIR) or any commonly defined signal
characteristic of the desired downlink signal is measured.
This measurement of a signal quality characteristic of the
desired downlink signal S1 can then be compared with
a predetermined threshold. The threshold may be a value
set by a network manager element (NE) 16 which deter-
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mines whether a certain service or level of service can
be efficiently supplied to a user equipment based on a
comparison of the measured signal quality characteristic
and the threshold. For example, if the CIR value calcu-
lated for the desired downlink signal S1 by UE15 is above
a certain value then communication of this fact to the
NE16 by the UE15 will allow the NE16 to determine that
it can provide a requested type of data service or level
of service, e.g. bit rate to UE15. It will be understood that
the techniques for making such calculations and deter-
mining the ability to deliver services are known in the art.
�[0015] The present invention recognises that it is pos-
sible to improve the transmission signal quality of a de-
sired downlink signal for a user equipment located to-
wards an edge of a cell if it is possible to reduce or remove
the degrading effect on the desired downlink signal qual-
ity caused by interferer signals from other sources, or
possibly from the same source where a cell is sectorised
employing overlapping downlink antenna beams.
�[0016] The present invention proposes a method of
identifying the source or sources of interferer signals that
have the most adverse impact on the downlink signal
quality received by the user equipment and for arranging
for said interferer signals to either not be transmitted at
the same time as the desired downlink signal or for certain
signal characteristics, for example power, of said inter-
ferer signals to be reduced if they are to be still transmitted
at the same time as the downlink signal.
�[0017] In figure 1 the NE16 which controls the base
stations 8 to 14 and indirectly the user equipments 15
serviced by the base stations is shown linked to base
station 9 only. It will be understood that NE16 will be
connected to all base stations of the network. In the em-
bodiment illustrated in figure 1, the UE15 having meas-
ured a signal quality characteristic of its desired downlink
signal S1, communicates this to its base station 8 which
in turn may communicate the measured signal quality
characteristic to the NE16. The NE16 has knowledge of
all signals being transmitted in all time slots of the TDMA
scheme and, as such, can identify from its knowledge of
the communications network topology which of the sig-
nals being transmitted in the same time slot as that being
utilised by the desired downlink signal S1 to UE15 are
candidates for being interferer signals with respect to said
desired downlink signal S1. The NE16 can therefore, in
response to a comparison of the measured signal quality
characteristic of the desired downlink signal S1 commu-
nicated to it by UE15 via base station 8 with the threshold,
determine if said signal quality characteristic meets a de-
sired level of threshold and, if not, can arrange for can-
didate interfere signal sources to cease transmission.
The NE16 can cause all candidate interferer signals to
be prevented from being transmitted in the same TDMA
time slot as the desired downlink signal S1. Alternatively,
it can select each candidate interferer signal in some de-
fined order and cause each in turn to be not transmitted
to said time slot. Until such time as the UE 15 communi-
cates to the NE 16 a measured signal quality character-

istic that does now meet the desired threshold. Alterna-
tively, the NE 16 may choose to instruct the signal sourc-
es of the interferer signals to reduce the transmission
power of said interferer signals rather than preventing
them from continuing to be transmitted in the same TDMA
time slot as the desired downlink signal S1. In this way,
the effect of the interferer signals is mitigated such that
the UE15 achieves a better signal quality reception of its
desired downlink signal S1 than would have been the
case had those steps not been taken to change a signal
characteristic of the interferer signals.
�[0018] Reference is made to figure 2 which illustrates
a TDMA time slot allocation for a desired downlink signal
S1 and interferer signals S2, S3 and S4. In the example
illustrated in figure 2, it can be seen that the NE 16 has
instructed base stations 11 and 12 to cease transmission
of interferer signals S3 and S4 during the same TDMA
time slot as the desired downlink signal S1 but has al-
lowed interferer signal S2 to continue to be transmitted
during said same TDMA time slot. In this example, it has
been determined that the prevention of transmission of
interferer signals S3 and S4 during the same TDMA time
slot as the desired downlink signal S1 is sufficient to im-
prove the received signal quality by UE15 of desired
downlink signal S1 to meet the desired threshold. Whilst
this have the effect of reducing the overall capacity of the
network, it does not result in all signals in the same time
slot as the desired downlink signal being prevented from
being transmitted and so the impact on the capacity of
the network is not as deleterious as would at first be im-
agined. For example, the NE 16 will continue to allow
other base stations such as 9, 13 and 14 of figure 1 to
transmit downlink signals during the same TDMA time
slot as desired downlink signal S1 since these are not
considered to constitute interferer signals with respect to
the reception by UE15 of desired downlink S1.
�[0019] The description of how the NE 16 causes a
number of candidate interferer signals to be prevented
in them from being transmitted in the same TDMA time
slot as that of the desired downlink signal S1 appears to
comprise a random selection process. However, in a pre-
ferred embodiment of the invention, the UE 15 is ar-
ranged not only to measure a transmission signal quality
characteristic of the desired downlink signal S1 but to
also measure a signal characteristic for each interferer
signal as a means of ranking said interferer signals as
being the most adversely affecting to least adversely af-
fecting interferer signal on the measured signal quality
characteristic of the desired downlink signal S1. In this
way, the NE 16 can select which of the interferer signal
sources should first be caused to cease transmission of
such signal in the TDMA time slot of the desired downlink
signal S1. This process can be repeated until such time
as the UE 15 has communicated to the NE 16 a measured
signal quality characteristic that meets a desired level.
�[0020] In most circumstances where the topology of a
network is known and network characteristics relatively
static, the value of threshold for comparing a measured
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signal quality characteristic of a desired downlink signal
S1 may itself be a static (in time) value. However, in a
mobile cellular wireless system where the sources of in-
terferer signals may comprise sources other than base
stations of adjacent cells and the network characteristics
are changing dynamically, then the NE 16 may be ar-
ranged to dynamically vary the value of the threshold
determining whether a certain service can be delivered
to an edge of cell user equipment.
�[0021] Whilst the NE 16 is described as making the
comparison of the measured signal quality characteristic
communicated to it by UE15 with the threshold, it will be
understood that such comparison may be made at the
base station 8 in a network where the NE 16 communi-
cates to the base station 8 information concerning which
other signal sources are transmitted on the same TDMA
time slot as that used by base station 8 for the desired
downlink signal S1 to UE15 and that base station 8 is
able to communicate either via the NE 16 or directly with
other base stations to instruct such stations to change a
signal characteristic of an interferer signal. Alternatively,
in a distributive wireless communication system in which
user equipments can act as relay stations or even base
stations, then the method described above might be fully
implemented by a user equipment suitably arranged to
be able to communicate with other user equipments such
that said user equipments share knowledge as to which
equipments are transmitting on certain TDMA time slots.

Claims

1. A method of improving a signal characteristic of a
downlink signal received on a user equipment (15)
in a time division multiple access TDMA wireless
communications system, comprising the steps of :�

at a user equipment:�

A. receiving a desired downlink signal (S1)
from a signal source (18) in a predetermined
TDMA time slot;
B. receiving at least one other signal (S2;
S3; �S4) in said same predetermined TDMA
time slot; and
C. measuring a signal quality characteristic
of said desired downlink signal; �
the method comprising the further steps of:
D. comparing said measured signal quality
characteristic with a threshold; and the
method being characterised by :
E. where it is determined from said compar-
ison of said measured signal quality char-
acteristic with said threshold that the recep-
tion by the user equipment of said at least
one other signal has contributed to the
measured signal quality characteristic of the
desired downlink signal not meeting the

threshold, arranging for the source of said
at least one other signal (10; 11; 12) to
change a transmission signal characteristic
of said at least one other signal.

2. A method according to claim 1, wherein the change
in a transmission signal characteristic of said at least
one other signal comprises arranging the source of
said at least one other signal to prevent said at least
one other signal being transmitted on the predeter-
mined TDMA time slot of the desired downlink signal.

3. A method according to claim 1, wherein the change
in a transmission signal characteristic of said at least
one other signal comprises arranging for the source
of at least one other signal to reduce a transmission
power of said at least one other signal.

4. A method according to any of claims 1 to 3, wherein
steps A to E of said method of claim 1 are performed
at the user equipment.

5. A method according to any of claims 1 to 3, wherein
the steps A to C of the method of claim 1 are per-
formed at said user equipment (15) and the steps D
and E of the method of claim 1 are performed at a
base station (8) comprising the source of the desired
downlink signal.

6. A method according to any of claims 1 to 3, wherein
the steps A to C of the method of claim 1 are per-
formed at said user equipment and the steps D and
E of the method of claim 1 are distributively per-
formed by a base station that comprises the source
of the desired downlink signal and a network man-
agement element (16) controlling a number of base
stations comprising the TDMA wireless communica-
tions system.

7. A method according to claim 1, wherein said thresh-
old for comparing a measured transmission signal
quality characteristic of the desired downlink signal
has a static predetermined value.

8. A method according to claim 1, wherein said thresh-
old for comparing a measured transmission signal
quality characteristic of the desired downlink signal
has a dynamically varying value.

9. A method according to claim 7 or claim 8, wherein
the threshold comprises a value for one of a signal
to noise ratio SNR, a signal to interference and noise
ratio SNIR and a carrier signal to interference ratio
CIR.

10. A method according to claim 1, wherein the user
equipment receives a plurality of other signals in said
predetermined TDMA time slot in addition to the de-
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sired downlink signal, the method comprising the fur-
ther step of:�

F. determining from a comparison of the meas-
ured signal quality characteristic of the desired
downlink signal with a threshold which of said
plurality of other signals most adversely affects
the measured signal quality characteristic and
arranging for a source of said most adversely
affecting other signal to change a transmission
signal characteristic of such signal.

11. A method according to claim 10, wherein step F of
claim 10 includes determining in an order of most
adversely affecting to least adversely affecting on
said comparison of said measured transmission sig-
nal quality characteristic of the desired downlink sig-
nal with the threshold and arranging for the sources
of said other signals in the order of the most adverse-
ly affecting to the least adversely affecting to sequen-
tially change a transmission signal characteristic of
said other signals, the sequential process being fol-
lowed until such time that the comparison of the
measured transmission signal quality characteristic
of the desired downlink signal with the threshold
meets a desired level.

12. A method according to claim 10 or claim 11, wherein
the changes In the transmission signal characteris-
tics of said most adversely affecting other signals
comprises arranging for the sources of such signals
to not transmit such signals in the predetermined TD-
MA time slot occupied by the desired downlink sig-
nal.

13. A method according to claim 1, wherein the at least
one other signal received by said user equipment in
the same predetermined TDMA time slot of the de-
sired downlink signal comprises at least one other
desired downlink signal, said desired downlink signal
and said at least one other desired downlink signal
comprising between them the user equipment down-
link signals In a multiple input multiple output MIMO
wireless communication scheme.

14. A time division multiple access TDMA wireless com-
munication system, comprising: �

a user equipment (15) operable to receive a de-
sired downlink signal (S1) from a signal source
(8) in a predetermined TDMA time slot, to re-
ceive at least one other signal (S2;�S3; �S4) In said
same predetermined TDMA time slot and to
measure a signal quality characteristic of said
desired downlink signal, the system further com-
prising means for comparing said measured sig-
nal quality characteristic with a threshold; and,
the system being characterized by : where it is

determined from said comparison of said meas-
ured signal quality characteristic with said
threshold that the reception by the user equip-
ment of said at least one other signal has con-
tributed to the measured signal quality charac-
teristic of the desired downlink signal not meet-
ing the threshold, means for arranging for a
source of said at least one other signal (10;�11;
12) to change a transmission signal character-
istic of said at least one other signal.

15. A system according to claim 14, wherein the means
for arranging for the source of said at least one other
signal to change a transmission signal characteristic
of said at least one other signal causes said at least
one other signal not to be transmitted on the prede-
termined TDMA time slot of the desired downlink sig-
nal.

16. A system according to claim 14, wherein the means
for arranging for the source of said at least one other
signal to reduce a transmission power of said at least
one other signal.

17. A system according to any of claim 14 to 16, wherein
the user equipment includes the means for compar-
ing said measured signal quality characteristic with
a threshold and said means for arranging for a source
of said at least one other signal to change a trans-
mission signal characteristic of said at least one oth-
er signal.

18. A user equipment (15) for a TDMA wireless commu-
nications system, comprising:�

a user equipment operable to receive a desired
downlink signal (S1) from a signal source (8) In
a predetermined TDMA time slot, to receive at
least one other signal (S2;�S3; �S4) in said same
predetermined TDMA time slot and to measure
a signal quality characteristic of said desired
downlink signal, the user equipment further
comprising means for comparing said measured
signal quality characteristic with a threshold;
and, the user equipment being characterized
by : where it is determined from said comparison
of said measured signal quality characteristic
with said threshold that the reception by the user
equipment of said at least one other signal has
contributed to the measured signal quality char-
acteristic of the desired downlink signal not
meeting the threshold, means for arranging for
a source of said at least one other signal (10;�11;
12) to change a transmission signal character-
istic of said at least one other signal.

19. A machine readable medium carrying a computer
program to implement the method of claim 1.
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Patentansprüche

1. Verfahren zur Verbesserung einer Signal-�Charakte-
ristik eines von einer Benutzer- �Ausrüstung (15) in
einem drahtlosen Zeitvielfachzugriffs- (TDMA-)
Kommunikationssystem empfangenen Abwärts-
strecken-�Signals, mit den folgenden Schritten: �

an einer Benutzerausrüstung: �

A. Empfangen eines Abwärtsstrecken-
Nutzsignals (S1) von einer Signalquelle
(18) in einem vorgegebenen TDMA-�Zeit-
schlitz;
B. Empfangen von zumindest einem ande-
ren Signal (S2; S3; S4) in dem gleichen vor-
gegebenen TDMA- �Zeitschlitz; und
C. Messen einer Signalqualitäts- �Charakte-
ristik des Abwärtsstrecken-�Nutzsignals;

wobei das Verfahren weiterhin die folgenden
Schritte umfasst:�

D. Vergleichen des gemessenen Signal-
qualitäts- �Charakteristik mit einem Schwel-
lenwert; und

wobei das Verfahren dadurch gekennzeich-
net ist, dass: �

E. wenn aus dem Vergleich der gemesse-
nen Signalqualitäts- �Charakteristik mit dem
Schwellenwert festgestellt wird, dass der
Empfang des zumindest einen anderen Si-
gnals durch die Benutzer- �Ausrüstung dazu
beigetragen hat, dass die gemessene Si-
gnalqualitäts- �Charakteristik des Nutz-�Ab-
wärtsstrecken- �Signals den Schwellenwert
nicht erfüllt, veranlassen, dass die Quelle
des zumindest einen anderen Signals (10;
11; 12) die Sende- �Signalcharakteristik des
zumindest einen anderen Signals ändert.

2. Verfahren nach Anspruch 1, bei dem die Änderung
einer Sendesignal-�Charakteristik des zumindest ei-
nen anderen Signals das Veranlassen umfasst, dass
die Quelle des zumindest einen anderen Signals die
Aussendung des zumindest einen anderen Signals
auf dem vorgegebenen TDMA-�Zeitschlitz des Ab-
wärtsstrecken-�Nutzsignals verhindert.

3. Verfahren nach Anspruch 1, bei dem die Änderung
einer Sendesignal-�Charakteristik des zumindest ei-
nen anderen Signals das Veranlassen umfasst, dass
die Quelle des zumindest einen anderen Signals die
Sendeleistung des zumindest einen anderen Si-
gnals verringert.

4. Verfahren nach einem der Ansprüche 1 bis 3, bei
dem die Schritte A bis E des Verfahrens nach An-
spruch 1 an der Benutzer-�Ausrüstung ausgeführt
werden.

5. Verfahren nach einem der Ansprüche 1 bis 3, bei
dem die Schritte A bis C des Verfahrens nach An-
spruch 1 an der Benutzer-�Ausrüstung (15) ausge-
führt werden, und die Schritte D und E des Verfah-
rens nach Anspruch 1 an einer Basisstation (8) aus-
geführt werden, die die Quelle für das Abwärtsstrek-
ken-�Nutzsignal umfasst.

6. Verfahren nach einem der Ansprüche 1 bis 3, bei
dem die Schritte A bis C des Verfahrens nach An-
spruch 1 an der Benutzer-�Ausrüstung ausgeführt
werden, und die Schritte D und E des Verfahrens
nach Anspruch 1 in verteilter Weise von einer Ba-
sisstation, die die Quelle für das Abwärtsstrecken-
Nutzsignal umfasst, und ein Netzwerk-�Verwaltungs-
element (16) ausgeführt werden, das eine Anzahl
von Basisstationen steuert, die das drahtlose TDMA-
Kommunikationssystem umfasst.

7. Verfahren nach Anspruch 1, bei dem der Schwellen-
wert zum Vergleich einer gemessenen Sendesignal-
Qualitätscharakteristik des Abwärtsstrecken-�Nutz-
signals einen statischen vorgegebenen Wert hat.

8. Verfahren nach Anspruch 1, bei dem der Schwellen-
wert zum Vergleich einer gemessenen Sendesignal-
Qualitätscharakteristik des Abwärtsstrecken-�Nutz-
signals einen sich dynamisch ändernden Wert hat.

9. Verfahren nach Anspruch 7 oder 8, bei dem der
Schwellenwert einen Wert für eines von einem Si-
gnal-�zu- �Störverhältnis SNR, einem Signal-�zu- �Stör-
und Rauschverhältnis SNIR und einem Trägersi-
gnal-�zu- �Stör-�Verhältnis CIR umfasst.

10. Verfahren nach Anspruch 1, bei dem die Benutzer-
Ausrüstung eine Vielzahl anderer Signale in dem
vorgegebenen TDMA-�Zeitschlitz zusätzlich zu dem
Abwärtsstrecken-�Nutzsignal empfängt, wobei das
Verfahren den weiteren folgenden Schritt umfasst: �

F. Feststellen, aus einem Vergleich der gemes-
senen Signalqualitäts-�Charakteristik des Ab-
wärtsstrecken-�Nutzsignals mit einem Schwel-
lenwert, welches der Vielzahl von anderen Si-
gnalen in nachteiligster Weise die gemessene
Signalqualitäts- �Charakteristik beeinflusst, und
Veranlassen, dass eine Quelle für das den am
stärksten negativen Einfluss aufweisenden an-
deren Signals eine Sendesignal-�Charakteristik
dieses Signals ändert.

11. Verfahren nach Anspruch 10, bei dem der Schritt F
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nach Anspruch 10 die Feststellung in einer Reihen-
folge von der stärksten nachteiligen Beeinflussung
bis zur der am wenigsten nachteiligen Beeinflussung
des Vergleichs der gemessenen Sendesignal-�Qua-
litätscharakteristik des Abwärtsstrecken-�Nutzsi-
gnals mit dem Schwellenwert und das Veranlassen
einschließt, dass die Quellen der anderen Signale
in der Reihenfolge der stärksten nachteiligen Beein-
flussung bis zu der am wenigsten nachteiligen Be-
einflussung aufeinanderfolgend eine Sendesignal-
Charakteristik der anderen Signale ändern, wobei
der sequenzielle Prozess so lange befolgt wird, bis
der Vergleich der gemessenen Sendesignal-�Quali-
tätscharakteristik des Abwärtsstrecken-�Nutzsignals
mit dem Schwellenwert einen gewünschten Pegel
erfüllt.

12. Verfahren nach Anspruch 10 oder 11, bei dem die
Änderungen der Sendesignal-�Charakteristiken der
die stärkste nachteilige Wirkung aufweisenden an-
deren Signale die Veranlassung umfassen, dass die
Quellen für derartige Signale diese Signale nicht in
dem vorgegebenen TDMA-�Zeitschlitz aussenden,
der von dem Abwärtsstrecken-�Nutzsignal belegt
wird.

13. Verfahren nach Anspruch 1, bei dem das zumindest
eine andere Signal, das von der Benutzerausrüstung
in dem gleichen vorgegebenen TDMA-�Zeitschlitz
wie das Abwärtsstrecken-�Nutzsignal empfangen
wird, zumindest ein anderes Abwärtsstrecken-�Nutz-
signal umfasst, wobei das Abwärtsstrecken-�Nutzsi-
gnal und das zumindest eine andere Abwärtsstrek-
ken-�Nutzsignal untereinander die Benutzer-�Ausrü-
stungs-�Abwärtsstrecken-�Signale in einem drahtlo-
sen Kommunikationsschema mit mehrfachen Ein-
gängen und mehrfachen Ausgängen MIMO umfas-
sen.

14. Drahtloses Zeitvielfachzugriffs- �TDMA-�Kommunika-
tionssystem mit: �

einer Benutzer- �Ausrüstung (15), die betreibbar
ist, um ein- �Abwärtsstrecken-�Nutzsignal (S1)
von einer Signalquelle (8) in einem vorgegebe-
nen TDMA-�Zeitschlitz zu empfangen, zumin-
dest ein anderes Signal (S2; S3, S4) in dem glei-
chen vorgegebenen TDMA- �Zeitschlitz zu emp-
fangen, und eine Signalqualitäts-�Charakteristik
des Nutz-�Abwärtsstrecken-�Signals zu messen,
wobei das System weiterhin Einrichtungen zum
Vergleich der gemessenen Signalqualitäts-
Charakteristik mit einem Schwellenwert um-
fasst; und wobei das System dadurch gekenn-
zeichnet ist, dass, wenn durch den Vergleich
der gemessenen Signalqualitäts-�Charakteristik
mit einem Schwellenwert festgestellt wird, dass
der Empfang des zumindest einen anderen Si-

gnals durch die Benutzer- �Ausrüstung dazu bei-
getragen hat, dass die gemessene Signalquali-
täts-�Charakteristik des Abwärtsstrecken-�Nutz-
signals nicht den Schwellenwert erreicht hat,
Einrichtungen zum Veranlassen vorgesehen
sind, dass eine Quelle des zumindest einen an-
deren Signals (10; 11; 12) eine Sendesignal-
Charakteristik des zumindest einen anderen Si-
gnals ändert.

15. System nach Anspruch 14, bei dem die Einrichtung
zum Veranlassen, dass die Quelle des zumindest
einen anderen Signals eine Sendesignal-�Charakte-
ristik des zumindest einen anderen Signals ändert,
bewirkt, dass das zumindest eine andere Signal
nicht in dem vorgegebenen TDMA-�Zeitschlitz des
Abwärtsstrecken-�Nutzsignals ausgesandt wird.

16. System nach Anspruch 14, bei dem die Einrichtung
zum Veranlassen bewirkt, dass die Quelle des zu-
mindest einen anderen Signals die Sendeleistung
des zumindest einen anderen Signals verringert.

17. System nach einem der Ansprüche 14 bis 16, bei
dem die Benutzer-�Ausrüstung die Einrichtungen
zum Vergleich der gemessenen Signalqualitäts-
Charakteristik mit einem Schwellenwert und die Ein-
richtungen zum Veranlassen einschließt, dass eine
Quelle des zumindest einen anderen Signals eine
Sendesignal-�Charakteristik des zumindest einen
anderen Signals ändert.

18. Benutzer-�Ausrüstung (15) für ein drahtloses TDMA-
Kommunikationssystem, mit:�

einer Benutzer-�Ausrüstung, die zum Empfang
eines Abwärtsstrecken-�Nutzsignals (S1) von ei-
ner Signalquelle (8) in einem vorgegebenen TD-
MA-�Zeitschlitz, zum Empfang von zumindest ei-
nem anderen Signal (S2; S3; S4) in dem glei-
chen vorgegebenen TDMA-�Zeitschlitz und zur
Messung einer Signalqualitäts-�Charakteristik
des Nutz-�Abwärtsstrecken- �Signals betreibbar
ist, wobei die Benutzer-�Ausrüstung weiterhin
Einrichtungen zum Vergleich der gemessenen
Signalqualitäts- �Charakteristik mit einem
Schwellenwert umfasst; und wobei die Benut-
zerausrüstung dadurch gekennzeichnet ist,
dass, wenn aus dem Vergleich der gemesse-
nen Signalqualitäts-�Charakteristik mit dem
Schwellenwert festgestellt wird, dass der Emp-
fang des zumindest einen anderen Signals
durch die Benutzer-�Ausrüstung dazu beigetra-
gen hat, dass die gemessene Signalqualitäts-
Charakteristik des Nutz- �Abwärtsstrecken-�Si-
gnals nicht den Schwellenwert erreicht hat, Ein-
richtungen zum Veranlassen vorgesehen sind,
dass eine Quelle des zumindest einen anderen
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Signals (10; 11; 12) eine Sendesignal- �Charak-
teristik des zumindest einen anderen Signals
ändert.

19. Maschinenlesbares Medium, das ein Computerpro-
gramm zur Implementierung des Verfahrens nach
Anspruch 1 trägt.

Revendications

1. Procédé d’amélioration d’une caractéristique du si-
gnal d’un signal descendant reçu sur un équipement
d’utilisateur (15) dans un système de communica-
tions sans fil TDMA à accès multiple par répartition
dans le temps, comprenant les étapes consistant à :�

à un équipement d’utilisateur :�

A. recevoir un signal descendant désiré
(S1) d’une source de signal (18) dans un
intervalle de temps TDMA prédéterminé ;
B. recevoir au moins un autre signal (S2 ;
S3 ; S4) dans ledit même intervalle de
temps TDMA prédéterminé ; et
C. mesurer une caractéristique de qualité
du signal dudit signal descendant désiré ;�
le procédé comprenant les étapes supplé-
mentaires consistant à :
D. comparer ladite caractéristique de qua-
lité du signal mesuré à un seuil ; et le pro-
cédé étant caractérisé par
E. le fait que  l’on détermine à partir de ladite
comparaison de ladite caractéristique de
qualité du signal mesuré audit seuil que la
réception par l’équipement d’utilisateur du-
dit au moins un autre signal a contribué à
ce que la caractéristique de qualité du signal
mesuré du signal descendant désiré ne sa-
tisfasse pas le seuil, s’arrangeant pour que
la source dudit au moins un autre signal
(10 ; 11 ; 12) change une caractéristique du
signal de transmission dudit au moins un
autre signal.

2. Procédé selon la revendication 1, dans lequel le
changement d’une caractéristique du signal de
transmission dudit au moins un autre signal com-
prend l’arrangement de la source dudit au moins un
autre signal pour empêcher ledit au moins un autre
signal d’être transmis sur l’intervalle de temps TDMA
prédéterminé du signal descendant désiré.

3. Procédé selon la revendication 1, dans lequel le
changement d’une caractéristique du signal de
transmission dudit au moins un autre signal com-
prend l’arrangement pour que la source d’au moins
un autre signal réduise une puissance de transmis-

sion dudit au moins un autre signal.

4. Procédé selon l’une quelconque des revendications
1 à 3, dans lequel les étapes A à E dudit procédé
selon la revendication 1 sont réalisées à l’équipe-
ment d’utilisateur

5. Procédé selon l’une quelconque des revendications
1 à 3, dans lequel les étapes A à C du procédé selon
la revendication 1 sont réalisées audit équipement
d’utilisateur (15) et les étapes D et E du procédé
selon la revendication 1 sont réalisées à une station
de base (8) comprenant la source du signal descen-
dant désiré.

6. Procédé selon l’une quelconque des revendications
1 à 3, dans lequel les étapes A à C du procédé selon
la revendication 1 sont réalisées audit équipement
d’utilisateur et les étapes D et E du procédé selon la
revendication 1 sont réalisées de manière distribu-
tive par une station de base qui comprend la source
du signal descendant désiré et un élément de ges-
tion de réseau (16) contrôlant un certain nombre de
stations de base comprenant le système de commu-
nications sans fil TDMA.

7. Procédé selon la revendication 1, dans lequel ledit
seuil de comparaison d’une caractéristique de qua-
lité du signal de transmission mesuré du signal des-
cendant désiré a une valeur prédéterminée statique.

8. Procédé selon la revendication 1, dans lequel ledit
seuil de comparaison d’une caractéristique de qua-
lité du signal de transmission mesuré du signal des-
cendant désiré a une valeur de variable dynamique-
ment.

9. Procédé selon la revendication 7 ou la revendication
8, dans lequel le seuil comprend une valeur pour l’un
d’un rapport signal sur bruit SNR, un rapport signal
sur interférence et bruit SNIR et un rapport signal
porteur sur interférence CIR.

10. Procédé selon la revendication 1, dans lequel l’équi-
pement d’utilisateur reçoit une pluralité d’autres si-
gnaux dans ledit intervalle de temps TDMA prédé-
terminé en plus du signal descendant désiré, le pro-
cédé comprenant l’étape supplémentaire consistant
à :�

F. déterminer à partir d’une comparaison de la
caractéristique de qualité du signal mesuré du
signal descendant désiré à un seuil lequel de
ladite pluralité d’autres signaux affecte le plus
défavorablement la caractéristique de qualité du
signal mesuré et s’arranger pour qu’une source
dudit autre signal affectant le plus défavorable-
ment change une caractéristique du signal
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transmission d’un tel signal.

11. Procédé selon la revendication 10, dans lequel l’éta-
pe F de la revendication 10 comprend de déterminer
dans un ordre d’affectant le plus défavorablement à
affectant le moins défavorablement à partir de ladite
comparaison de ladite caractéristique de qualité du
signal de transmission mesuré du signal descendant
désiré au seuil et de s’arranger pour que les sources
desdits autres signaux dans l’ordre d’affectant le plus
défavorablement à affectant le moins défavorable-
ment changent séquentiellement une caractéristi-
que du signal de transmission desdits autres si-
gnaux, le processus séquentiel étant suivi jusqu’à
ce moment où la comparaison de la caractéristique
de qualité du signal de transmission mesuré du si-
gnal descendant désiré au seuil satisfasse un niveau
désiré.

12. Procédé selon la revendication 10 ou la revendica-
tion 11, dans lequel les changements des caracté-
ristiques du signal de transmission desdits autres
signaux affectant le plus défavorablement comprend
de s’arranger pour que les sources de tels signaux
ne transmettent pas de tels signaux dans l’intervalle
de temps TDMA prédéterminé occupé par le signal
descendant désiré.

13. Procédé selon la revendication 1, dans lequel l’au
moins un autre signal reçu par ledit équipement d’uti-
lisateur dans le même intervalle de temps TDMA pré-
déterminé du signal descendant désiré comprend
au moins un autre signal descendant désiré, ledit
signal descendant désiré et ledit au moins un autre
signal descendant désiré comprenant entre eux les
signaux descendants de l’équipement d’utilisateur
dans un procédé de communication sans fil MIMO
entrée multiple sortie multiple.

14. Système de communication sans fil TDMA d’accès
multiple par répartition dans le temps, comprenant :�

un équipement d’utilisateur (15) fonctionnant de
manière à recevoir un signal descendant désiré
(S1) d’une source de signal (8) dans un inter-
valle de temps TDMA prédéterminé, à recevoir
au moins un autre signal (S2 ; S3 ; S4) dans
ledit même intervalle de temps TDMA prédéter-
miné et à mesurer une caractéristique de qualité
du signal dudit signal descendant désiré, le sys-
tème comprenant en outre un moyen pour com-
parer ladite caractéristique de qualité du signal
mesuré à un seuil ; et, le système étant carac-
térisé par le fait que  l’on détermine à partir de
ladite comparaison de ladite caractéristique de
qualité du signal mesuré audit seuil que la ré-
ception par l’équipement d’utilisateur dudit au
moins un autre signal a contribué à ce que la

caractéristique de qualité du signal mesuré du
signal descendant désiré ne satisfasse pas le
seuil, un moyen pour s’arranger pour qu’une
source dudit au moins un autre signal (10 ; 11 ;
12) change une caractéristique du signal de
transmission dudit au moins un autre signal.

15. Système selon la revendication 14, dans lequel le
moyen pour s’arranger pour que la source dudit au
moins un autre signal change une caractéristique du
signal de transmission dudit au moins un autre signal
entraîne que ledit au moins un autre signal ne soit
pas transmis sur l’intervalle de temps TDMA prédé-
terminé du signal descendant désiré.

16. Système selon la revendication 14, dans lequel le
moyen pour s’arranger pour que la source dudit au
moins un autre signal réduise une puissance de
transmission dudit au moins un autre signal.

17. Système selon l’une quelconque des revendications
14 à 16, dans lequel l’équipement d’utilisateur com-
prend le moyen pour comparer ladite caractéristique
de qualité du signal mesuré à un seuil et ledit moyen
pour s’arranger pour qu’une source dudit au moins
un autre signal change une caractéristique du signal
de transmission dudit au moins un autre signal.

18. Equipement d’utilisateur (15) pour un système de
communications sans fil TDMA, comprenant :�

un équipement d’utilisateur fonctionnant de ma-
nière à recevoir un signal descendant désiré
(S1) d’une source de signal (8) dans un inter-
valle de temps TDMA prédéterminé, à recevoir
au moins un autre signal (S2 ; S3 ; S4) dans
ledit même intervalle de temps TDMA prédéter-
miné et à mesurer une caractéristique de qualité
du signal dudit signal descendant désiré, l’équi-
pement d’utilisateur comprenant en outre un
moyen pour comparer ladite caractéristique de
qualité du signal mesuré à un seuil ; et, l’équi-
pement d’utilisateur étant caractérisé par le
fait que  l’on détermine à partir de ladite compa-
raison de ladite caractéristique de qualité du si-
gnal mesuré audit seuil que la réception par
l’équipement d’utilisateur dudit au moins un
autre signal a contribué à ce que la caractéris-
tique de qualité du signal mesuré du signal des-
cendant désiré ne satisfasse pas le seuil, un
moyen pour s’arranger pour qu’une source dudit
au moins un autre signal (10 ; 11 ; 12) change
une caractéristique du signal de transmission
dudit au moins un autre signal.

19. Support lisible par machine mémorisant un program-
me informatique pour mettre en place le procédé se-
lon la revendication 1.
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